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General Information 

Section Complete 



Title: Write a descriptive title of the invention. 



One Pass Printing Error Hiding Methods 



Abstract: Write a brief abstract of the invention. 



This invention describes techniques used to hide nozzle outs in one-pass print modes. 

Projects: Select projects associated with disclosed invention. 

Nomodo 



Products; Select product names or numbers associated with this invention. 
Polaris 



Description of Invention 

Section Complete 



Prior; Solutions: List prior solutions and their disadvantages. 



Multi-pass print modes were used to perform error-hiding of nozzle outs. However, this would decrease 
throughput, Also, people would not use whole sections of a pen in order to eliminate the use of the nozzle 
that does ndt tire. However, this would also . ^I^riitffl^airifiy -i^^HJNdA -tt^ro«J^g|H^ijrt~ ar^J" put'a greater burden on the 
nozzles thai would remain in use and therefore, reduce pen life. 

Problems Solved: Explain the problems solved by the invention. ~ 



Method 1 : Boost the amount of ink used in adjacent nozzles to the nozzle that is out. Boost the ink usage in 
adjacent nozzles by the amount of ink that should be printed by the nozzle that Is out. Vary the boost 
between the nozzle above and the nozzle below (i.e. if nozzle 267 is out, boost nozzles 266 and 268). Try to 
boost empty pixels in the adjacent nozzles before adding to pixels with ink. Do not boost above the 
maximum level (number of drops) allowed in the file. 

Method 2: For the row with a nozzle out match the pixel combination of colors (KCMY or KCMYcm) to the 
combination of colors that does not include any drops from the plane/pen with the nozzle out that matches 
closest in L* to the original color, 

Advantages: What are the advantages of the invention over what has been done before? 



These methods allow the printer to continue printing in a one-pass print mode even though there are nozzle 
outs that would otherwise negatively affect print quality. Throughput is maintained at a high pace while print 
quality is remains high. 
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Description: Describe the construction and operation of the invention. 



The algorithms would be implemented in the software of the pipeline of the printer. The drop detect on the 
printer would know which nozzles were out and implement the appropriate algorithm if one-pass printing with 
error-hiding was requested by the user. 



Invention History 

Section Complete 



Published: Was a description of the invention published, or are you planning to publish? If so, when and in 
what publications? 



Published: No 



Announced: Was a product including the invention announced, offered for sale, sold, or is such activity 
proposed? If so, when and where? 



Announced: No 



Disclosed: Was the invention disclosed to anyone outside of HP, or will such disclosure occur? If so, when 
and to whom? 



Disclosed: No 



Urgency: Will the invention be published, announced, or disclosed in the next 3 months? 

No ~~ ~~~ 

Described: Was the invention described in a lab book or other record? 

Described: Yes 
Described Details: Described in Jeff Barr's Lab book 

Built: Was the invention built, modeled, or tested? If so, when? 

Built: Yes 
Date Built: HBflHHi 

Government Contract: Was the invention made under a government contract? 
If so, the agency and contract number: 

Government Contract: No 



Inventor Information 

Section Complete 


Inventor(s): Pursuant to my (our) employment agreement, 1 (we) submit this disclosure: 


Barr, Jeffrey H [00255713] 
San Diego, CA, USA 


Telnet: 655-7620 

Location Code: 111N-5199 


jeffrey_barr@am.exch.hp.com 

Added by Barr, Jeffrey H onW 


Komgiebel, Jennifer M 
(Jenn) [00256005] 

San Diego, CA, USA 


Telnet: 655-4985 
Location Code: 1 1 1N-5199 


jenn_korngiebel@am.exch.hp.com 

Added by Barr. Jeffrey H on^MBB 


Heiles.Tod [00363193] 

Vancouver, WA, USA 


Telnet: 212-2657 

Location Code: 5400-5643 


tod_heiles@am.exch.hp.com 

Added by Barr, Jeffrey H^BHBHBI 


Webb, Steven L 
[00255487] 

San Diego, CA, USA 


Telnet: 655-8578 
Location Code: 1 1 1 N-51 99 


swebb@am.exch.hp.com 
Added by Barr, Jeffrey H tfBBBi 


Rutland, Jeffrey D 
[00256159] 

San Diego, CA, USA 


Telnet: 655-7408 

Location Code: 111N-5199 


jeff_rutIand@am.exch.hpxonv 
Added by Barr, Jeffrey H onfl_0fl^ 


Inventor Home Addresses: Enter the home address of each Inventor. This information is legally required to 
process your Invention Disclosure. 
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Inventors 


Home Street 


City 


State/ 


Zm/ 


I ntr\/ 

vuu 1 iiry 




Address 




Province 


Postal 
Code 


Barr, Jeffrey H 


3675 7th Ave 
Unite 


San 
Diego 


CA 


92103 


States 
[US] 


Korngiebel, Jennifer M (Jenn) 


12667 Rios 
Road 


San 
Diego 


CA 


92128 


1 Initprf 

States 
[US] 


Heiles, Tod 


16816 SE 
Evergreen 
Hwy. 


Vancover 


OR 


9407 


States 
[US] 


Webb, Steven L 


24103 Golden 


Muni eta 


CA 




1 lni+_H 

uniieG 




Pheasant Lane 






States 
[US] 


Rutland, Jeffrey D 


10856 


San 


CA 


92131 


United 




Caminito 


Diego 




States 




Colorado 








[US] 



Inventor Citizenships: Select the country of citizenship for each Inventor. 


Inventors 

Barr, Jeffrey H 

Korngiebel, Jennifer M (Jenn) 
Heiles, Tod 
Webb, Steven L 
Rutland, Jeffrey D 


Country of Citizenship 

United States [US] 
United States [US] 
United States [US] 
United States [US] 
United States [US] 


Inventor Mail Stops: Enter the HP Mail Stop for each Inventor. 


Inventors 

Barr, Jeffrey H 

Korngiebel, Jennifer M (Jenn) 
Heiles, Tod 
Webb, Steven L 
Rutland, Jeffrey D 


HP Mail Stop 

61U250 
61U250 
IPD-RD 
61U250 
61U250 


Non-HP Inventors: Please list the names, home addresses, telephone numbers, email addresses and 
countries of citizenship of inventors who are not affiliated with HP. 





Witness Information 

Section Complete 


Witnesses: This invention has been explained to and understood by the following witnesses You must 
name at least two witnesses. 


Bauer, Stephen W 
[00255218) 

San Diego, CA, USA 


Telnet: 655-8430 
Location Code: 111N-5199 


steve_w_bauer@am.exch.hp.com 

Added by Barr, Jeffrey H or^BBI 


Rutland, Jeffrey D 

[00256159] 

San Diego. CA. USA 


Telnet: 655-7408 

Location Code: 111N-5199 


jeff_rutland@am.exch.hp.com 

Added by Barr, Jeffrey H orflHBM 
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Witness Dates: At what date was this invention first explained to and understood by each witness? 



Witnesses Date Understood 

Bauer, Stephen W 
Rutland, Jeffrey D 




Additional Information 

Section Complete 



^! ec * t r2 r ?!? Documents: Do you have electronic document files to upload? Please convert your documents 
into MS Word, PowerPoint, Adobe Acrobat, or plain text format. 



SSft^vSL 9 Si2e Uploaded Uploaded By 

CHck to View Bytes Pate User 

one_pass1 P df 420973 fjg Barr, Jeffrey H 

one_pass2.pdf 358258 flMBD Barr, Jeffrey H 



PDF Renditions: Upload PDF renditions of any files that have been attached to this Invention Disclosure. 



Paper Documents: Do you have paper documents to include with your Invention Disclosure that you would 
iiKe to seno oy % /\?\ z 



FAXed Attachments: Attach any paper documents that have been FAXed in to this Invention Disclosure. 



Categories; Select WKRP categories where this invention disclosure should be indexed. 



General: Printing Methods 



Keyword(s): Select keywords to index this invention disclosure. 



Error Hiding 



Innovation Workshop: Was this Invention Disclosure prepared as a result of an Innovation Workshop? If 
you are not sure, select No. r ' 



No 



Related to a Previous Submission: Does this disclosure relate to a previously submitted disclosure? If so 
please provide the PD number of the related disclosure and explain. o.sciosure . so. 



Related Disclosure: No 



Administrative Record 

3 Required Fields Remaining 



Patent Clerk: Select the name of the Patent Clerk(s) working on this Invention Disclosure: 



?nn^«^m IChik ° 7 e ^ et 'B 5 ^L^ michiko isagawa2@am.exch.h p.com 

[00528430] Location Code: 111N-5129 Added by Isaga^a. Michiko onlMI 



San Diego, CA. USA 



PD Number and Legal Received Date: Record the PD number assigned by Merlin and modify the date this 
disclosure was received, if necessary. y 



Patent Coordinator(s): Select Patent Coordinator(s) who will work on this Invention Disclosure: 



rno^ e /l^^ inthr ° P D Telnet. 655-491 1 winthrop childers@am.exch.hp .com 

[00254722] Location Code 1 1 tN-5129 " Addedby Lygas. Ann < 1*** 

San Diego, CA, USA ^■■■^ 
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Managing Attorney(s): Select Managing Attorney(s) assigned to this Invention Disclosure: 



Legal Entity and Site: Select a Legal Entity and Site where this Invention Disclosure will be handled and 
reviewed: 



Legal Entity: US 
Legal Site: San Diego 



Review Record 

2 Required Fields Remaining 

Assigned Reviewer: Select the name of the Reviewer(s) who will review this disclosure before the Site 
Review Committee meeting: 



Functional Segment: Select the functional segments in which this disclosure will be reviewed: 



Done Viewing Document 



Assign PD Number View Disclosure History Send Back to Patent Clerk 
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10014029 disclosure entitled "One Pass Printing Error Hiding Methods". 

Issue: When printing in a one-pass printmode the ability to hide a nozzle out with a different 

nozzle is hampered because all pixels in a row are always printed with a common nozzle. 

If this common nozzle is out there would be no way to hide the nozzle out with current 
error hiding techniques that depend on multiple passes. 

Idea 1 : Boost the amount of ink used in adjacent nozzles to the nozzle that is out. Boost the ink 
usage in adjacent nozzles by the amount of ink that should be printed by the nozzle that is 
out. Vary the boosi: between the nozzle above and the nozzle below (i.e. if nozzle 267 is 
out, boost nozzles 266 and 268, alternately). Try to boost empty pixels before adding to 
pixels with ink. For example: If pixel pattern of drops for 3 nozzles is with ink Ievel= 



266 


1200 1 1 22 1 2 


267 


1 1 1 22 1 00 1 1 


268 


20 1012 102 2 


Boost nozzles so pattern looks like: 


266 


2211222222 


267 


111221,0 01 1 


268 


2 1 1 1 2 2 1 0 2 2* 



*Note: If max level reached do not boost any higher 

Benefits: This allows the printer to continue printing in single=pass print mode even though 
there are nozzle outs. Throughput is maintained while quality remains high. 

Idea 2: Same benefits. For the low with a nozzle out match the pixel combination of colors 

(KCMY or KCMYom - Spelling?) to the combination of colors that does not include any 
? From the plane/pen with the nozzle out that is ihe closest match in L* 

For example, if a pixel is made of 1 drop K, 2 drops C, 0 drops M, 2 drops Y, on plain 
paper in a one pass print mode it's L* average is -50.68. If the cyan nozzle goes out the 
combination of drops without cyan that is closest in L* would be 1 drop K 9 0 drops C, 0 
drops M, 1 drop Y on plain paper in a one pass print mode its L* average is ~ 48.59. The 
L* difference is 209. However, the pixel would no longer need to use the cyan nozzle. 




rt> DJ 

< n 

O O O — '=3 





CD 
Q_ 



to 
3 



O O 




—II — 1 

o 



3 

lO 




O O 



rt) m 

>3CT3> 

clo fDoa 

«-»• < rt < l-j. 

cd ro s n> cd 
o n> o 

fl) 3 fD 3 fD 
=3 -*• 3 -">3 
rt LO in rt 
in crin 
-J-O CT 
CT 3 O 3 O 
OlQ WlQ O 
O rt in 
in r-N r— n rt 
r+O rtO 

3 O 3 rt 
rt O 
O — 1 NJ — » 

a> ro ^ 
j— » a> a_ jd • 

• < 3 < on 

■a o_ 

Q_ QJ 10 CD -j 

-J rt rtO 

O "O 

T3 h-» h- 1 in 

in -n3 



ro 

3 



+ 


I 


+ 1 


h-» 3 


3 h-» 


r-» 3 M 


fD 


ro 


n> 


> 3 


3 > 


> 3 > 


CLO 


O Q_ 


CLO CL 


< 


< 


i ». < uj. 


cd ro 


a> cu 


cu ro cd 


o 


o 


n n 


n> 3 


3 ro 


a> 3 a> 


3 -■• 


3 


3 -» -3 


rt LO 


in rt 


rt W rt 


in 




CO 


—j • 


cr 


-j.cr 


CT3 


3 o 


cr 3 o 


OlQlQ O 


O LO o 


O 


to 


o to 


10 


/-n rt 


to ^-n rt 


rt O 


O 


rt O 


3 


3 rt 


3 rt 


rt 


O 


rt O 


O — ■ 




o -J 


n> 


ro rvj 


rD f— 1 




CD 


M CD • 


< 


< CL 


• < v-n 


o_ ro 


rD 3 


v-n rD 


3 


o 


CL 


O CD 


cd T3 


CL CD -j 


-a rt 


rt to 


3 rt O 


LO 




o -o 


I— 1 


M 


"O 






to -Nj 



H 
O 



CL 

rD 

3 

rt 
—i. 

-h 



LO 
LO 



3 

O 
N 
N 
— t 

fD 

LO 



3 



CD 



LO 
3 

a> 

Q_ 



LO 
3~ 



LO 
rt 
CD 



fD 
T3 



T3 
CD 



ro 

3 
3 



h o h m m "n "u| 
-ho -hx x o <x> f 

3 T3 T3 3 3 I 
to - ro rD rD 

C rt 3 3 3 3-1 

-h CL-..-J. ^i.r 
-t»3 3 3 3 LOIQ I 

-••O O fD rt) LO 3-| 
n CLXJ 3 3 
-J- -J- LO rt rt 3 

rt) -hi CD CD LO CD 1 
3 Pi rt rt 

rt fD ->•-*. 3 7T" 

— » — 'O O O LO • 
3-fD — »3 3 N 

fD < CD N -h • 
CD rt> O 3 3 — ' O 

CL — 1 O fD rt) rt) 3 H 

3 _Q _Q 10 O 

O NJ CD C c na 
O 3 -»--*• O 

3 -hfD 3 3 3 T3 X 

o rt) ro cu rt) 

rt) 3 C CLCLrttO-i. 



-hPTJ 

O NJ fD 
3 O 3 



LO 



' LO 



LO 
rt 
LO 



rt CD 
O 3 



CU fD rt rt rt) 

crao o T3 
rt> n 3 

-hCLQX -»• 

O rt> fD PJ 3 

3 rt rt 3 rt 

fD rt) - -•■ 

rt — »3 3 3 
3 fD 3 3 3LQ 
fD 3 <-»•-•. pj 

CLO fD 3 3LQ rt 

C N — 1 fD fD rt) O 

n n id 3 
rt) — — » — • rt in 
rt) -hrt) CD T3 

— ' LO rt < - fD 

fD - 3" fD O 

< rt) rt — 'CD 
fD LO 3 ~h 

— • -"--a to h- 1 cl^ 

3 fD 

ro n 3 cr o n 3 

rt) fD T3 ^< O 
rt rt CD IN 
rt — 3 N 
rt) 3 — • 
~5 CU fD 

3 rt) 
rt 3 3 
CD in rD 
CL- -O 



O CD LO 
3 



DifD "J 

• x ro 

h- 1 rt CD 

■ 3 Q_rt<— i. — » 

oo cd v< c cd cr cd 
3 n o n 

Q- — ' -h 3 rt) O fD 
3 rt> 3 LO 3 

O < 3 O rt rt fD 
*a fD -h 3 
to — » 3 -h rt rt 
LQ 3 3" 

rvj — ' rD 

rt CD fD 
3--». rt < O" CD 
fD 3 rt) O CL 
3 -h— »0 
rt) £Z LO CD 
LO — iM rt O 
3 3-— » rt) 
-*• O -h-h 3 
LQ C -hO O rt 
3-— «3 3 3 
rt Q_fD ~J 
_Q CD fD O 
CJTC CT fD $ 

rt> ro rt> rD o to 

3 -i 3- 

ro • ^< cd n 3 

3 3 o o 

fD to rt — ' 3 

-h O O 



O CD- — ' 



O" 
O 
O 

LO 



Cu O 
CL N 
N 

CD- 

n fD 

fD LO 
3 



LO 
CD 

Q_ 
t — i. 

CD 

n 
ro 

3 



3 
O 
N 
N 

fD 

LO 



3 
O 

LO 

n 

CD 

3 



or 
rD 

3 
O 

CL 



fD 
CL 



O 



X 

rD 



CD 
3 

O 
c 

3 
CL 



L-n 

CL 
3 

o 

LO 



CD CD -JC fD fD 

rt rt rt> CD CL 3 
CD CD £ — j-j..... 

-..CD 
O rt • - 

C 3 



m om~» z -a n 
ro o o cd ^< 

OOT3 3T3 CD 

O CD 3 rt) 3 

CL in £d — s - 

CLT3 LO — ' 
-o - 2 

-I. S CD 

NJWO LO 

o a_ ro 
cr rD 3 



^ LO 



— » CT 
fD -•• 
< CL 
fD 

in 



CD 



rt) 
3 



rt) 



O 

fD 
X 
T3 
fD 
3 

3 rt) 
rt) 3 
3 X 
rt _i. 
_ LQ 



rt T3 
3" —t 

CD _i. 
— 1 3 
—•2 
O 
LAJ — j 



CD 
LQ 
fD 

m 
x 

T3 

rt) 



ro 

3 



EXHIBIT B 



QJ 
U 

c 



o 



>N 



■M -M 4— ' 



-Q _Q _Q _Q _Q 
O O O O O O 
E £ E E E E 



>N>^ 



-O -Q _Q 

o o o 



_^ 

c c c 







>> >^ 








■M -M +J 




■r- -i— -r- 




•i— *i— *r- 




i~~ t— r— 




r— ( — f— 




•r- -i — i— 




•i— *r- • i— 




-OX)Xl 




_D JD JD 




o o o 




o o o 




E E E 


CD 


E E E 






C 
•r— 






c c c 


to 


c c c 




•1— *|— •!— 


in 


• i — • i— ■ r— 




i_ i_ u 


•i — 
E 


S— L_ S_ 


CD 


o o o 




o o o 


C 


M— *+- 


o> 


4- 4- 


•(— 




L. 






CT» 0"> C7> 


(T3 


' CT> CJ> CT> 


c 


C C C 




c c c 




•r— *r- -r— 


rsi 


• i — "f— • r— 


L. 



^ >^ 

^ -M 4-» 



-D-QJD 

o o o 



C C C 




>>>>>> 



^ >. 



qj 

Q- 
X 
LU 
QJ 

cn 

rd 
E 



O 
rz 

•r— 
rd 
r— 

a. 
I 

_e 

O) 
•r— 
X 

qj 

CL 



-O JO _Q JO JO JO 

o o o o o o 

CJ> SEE E E E 

to c c c c c c 

I/) i— -i— -r- -r— -i— -i— 

■f— 

E J- i_ S_ CJ> CD S_L-S_ 

ooo cc ooo 

QJ 4-M-M- -r- -r- cl- t|_ lj_ 

rd cn cn cn cc cn cd cn 
C C C -r- c c c 

rNI r- -i- • i~ L_ L_ -i- -r- -r- 

«H CCCCL-i-CCCC 
*i — -i — — i — QJ QJ -i— -i— -i — r— 
°d S- L_ L_ P"D"0 -M t_ I- L. 

aaac c c c clclcl 

O L. J_ S_ -r- 3 3-rr- 5- S- L_ 

r- i a; ai ai l l a; oj qj 

rH "OT5"D Q- -M 4-J Q."a *0 "O 

cccs-iotos-ccc 

QJ DDDQJOOQJDDD 

<— ~a o o -a 

N UaidlCCQCQCClJQJQJ 
N -M -H -M 3 D P P -M 

O rd rd rd ^ ^ rd rd rd 

c ccc+-» +-» c c c 

-I — r- *i— 10 o -i— -r- 

4- EEEOZZOEEE 
*r- ■(—■!— -r- O M I— 1 O-i— -r- -i— 

r- ) — r— 00 LT) tO CO <— r— i — 
QJ QJ QJ QJ 1/} I/) QJ OJ QJ 

■r- ^ H M ^ 

^ -m +-j 2: ^ 

to C C C u c c: d 

S ojaiaizcczojojoj 

O UUCJhHQJQJMUUU 

i — • rdrdrdtOQJQJtororCra 

' — • i — )■ (—1- r— 1 LO 5 5 t/1 t-yi — I" i — i 

OO T3"0"DHPPH"aT3"a 

<<<s:ajQJ2:<<< 

> JO JO 

to rd nnrsiH p PHrvjm 
rd jc i i+rdrHrHrd + + + 

QJ 
QJ JO 

u 

rd OJ 
Q. N 

QJ N i — ii — ii — it — i 

O / \S \f N/* \ 

C HHHH 
Cr- oooo 

QJ rd wwo»v^ 
QJ C 
2 *— 

4_» QJ 

QJ +-> - - - - 

-Q c oooo 

r\j i — ii — ii — ii — i 
QJ 

-C _C i ii — ii — ii — i 

■r~ t— I i— I rH !— I 

5 a; - - - - 

4-» OOOO 
CD rd w^yv^w 
C U 

•r— /"-\/— \/~-\/~ \ 
LO i — 1— i rH t— I r— I 

in d - ~ _ „ 

QJ i — ii — n — iOO.O.Oi — h — ii — ■ 

QJ - 

t_ to n,— m — it — ii — ii — 

rd QJ 

10 N - - - - 

QJ N i — ii — ii — lOOOOr 

r— O-C/ 

N C -M www www 

O -D S /-N^^vrH rH rH rH ^^n/-> 
C O v^v^v^ - _ -v^/ww 
O m i — >i — ii — 'O OOO 1 — — "i — ' 
CD CTi />wvw/v^/ 
C i — r— ii — ii— i 1 — 11 — " — " — 1| — ii—ii — i 
■i- QJ/->/^/-n 

CO > WWW| ii 1, 1| 1 WW w 

to O QJ 

■r- +-* r— r\r\oH rH rH rH 

m ^ i — ii — ii — io OOO • — " ii ' 

C QJ T3 i — ii — ii — i , — „ — 1 1 — , 
QJ t_ C /~\s~\s-^^r-s^s^^~s^s^s 
U rd OJ WWWrH rH rH rH www 
ra - - - - 

•r-)QJ <sJ/-n^-\^OOOO^^v^ 

"O i- »WW WW WV^ /V^-v^^/V^-/ 

rd QJ >v — ii — m — ii — ii ii ii ii it ii i 

"O - 
4- M— O 

H M S 




HrMroTtLncDNOOO^OHrsim^Ln 



'.I I I I I 




^ N r— ii — ii — ii — ii — ii — ii — ii — ii — H — ii — ii — ii — ii — 1| — , j?£ 



LO O 

o c 
o 

JO 4-» 

c 

O QJ 

-M U 

rd 



> rd ' — 
QJ 

i — i — i — ir 

O f N / 

CO S_ 
-C C 

W O wv 

•i- O rd r 

T3 4-i -M 

LU C < 

T3 Qjwv 

c cru — it. 

■ rd rd 

Cn E»— ir 

•<- to T3 rH 

P QJ C - 

Cr— rdO 

■r- N wv 

L N C 



_^o c 

—ii — II — II II IU_ 

ni — ii — ii — ii — if— 



Q_ 
















"D -r- 




I- c >, 


rH 




rH 


rH 




CL 




QJ U 


















o" 






o~ 




















Q.-M 




3 rd QJ 1 — i 

r— > 


IL IL II 11 


— 11 It 1 


It M 


-11 II II IL- 


—ii — ii i 




JC 












3 Q_ 


CD 


S-X) Or-n 
O LOr> 












O \-> -£= 
3 4-» 


ii hi ii ir- 


—II — II — 1 




' 11 if — ii — ir~ 


—ii — ii — i 


QJ -M 


4- CDPsJ 


rH 


rH 




rH 


rH 


r— 0"0 


IJZJC 


C 












rd -r- 


•M CD 


T3-r- L_ 


o" 


o 




o" 


o 




x ~a •!- 














to to c rd 


•r- -r~ QJ 


> tOT3 












r— QJ O U X 


t- S X 














QJ tO N "i — *r— 




QJ E 3 


rH 


rH 




rH 


rH 


> to -r- 4-» 


rdr- r— 


to 












(U n3 L l. p 


Sr—r- 


QJ LH 


o~ 


o~ 




o 


O 


i — Q- O QJ rd 


QJ QJ 


or rd rxi w 














\U u 















O 

O O r\j 
r\j O rH 
^rvirHkO^tLnrsjrH 



e 

CD 



CL 
X 



i^rsjnn^u^^rv.coa>OHf\jro^LnvDKCocT)OHrsjf0^i^^rxcoo^OHr^ 

1 1 LL Li LL is JJ JJ JJ J J is I I M I I I I is i i i i i i i i is i i i 



as 



c 

CD 
E 
■r* 

<d 

D_ 
X 

LULn^r^oOC^OpH™nn^LY^iX)r^oOCr>OT— i™ 
n 

I ^ 

I — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — II — 11 — II — II — II — II — II — II — II — II — II — I 
^tH rH rH rH i— I rH rH 1— I rH !h ^^^Ch ^ 

C SwwwSwwv_/Swv_/wSwww° ° ° O O O O 

■ r— 

Hi ^^^/^^/^^^^^^^^^^^^^^^^^^/^^/^ 

f— i—It— It— It— IrHrHrHT— It— It— I 

_C , wwwSww^Swv_/v_/Swww° ° ° ° ° ° O 

CTu — it — it — ii — ii — ii — it — it — ii — ii — ii — ti — ii — ii — ii — it — ii — ii — ii — ii — ii — ii — it — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii it ii ii ii ii it i 

•i — 

^ i — ii — ii — ii — ii — ii — ii — it — ii — ii — ii — ii — ii — ii — ti — ii — ii — ii i i ii — i) — ii — ii—ii — ii — ii — ii ii ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii—ii — ii — ii — i 
^i— It-Ht-Ht— IrHrHrHrHrH rH^ ^rH 

o o o o o oooo o o 

t— I rH i— I i— I t-Ht— It— IrHr-l rH rH 

o o o o o o o o o o o 

I — II — II — II — II — II — II — II — II — II — II — It — II — II — II — II — II — II — II — II — II — II — II — II II II II II II II II It It — II — II II II II II II 1) II II I 

I — II — II — II — II — II — II—II — II — II — II — II — II — II — ll—ll — II — II — II — II II II — II — II — II — II — II — II — II — II — II—II — II — ll—ll — II — II—II — II — II — II — II — II — I 
rH rH t-H rH ^ Ch ^ ^^^^^H rH ^^f^^^Q^^s 

o o o o o o o o o o o 

t-Ht— It—It— IrHrHT— It— It—It— I 

o o o o o o o o o o 

I II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II H It II I 

I — II — II — II — II — II — II — II — II — II — II — II — 11 — II — II — II — ll—ll — II — II — II — II — II — II — II — II — II — II II II— II— II— II — II — II — II — II — ll—ll — II— II — II — II — I 
t— It— It— It— It— It— It— It— It— It— It— I 

o o o o o oooo o o" 

tHt— It— It— It— It-Ht— It— Ir-HrHT-f 

o o o o o o o o o o o~ 



I II II II II II II II II II II II II II II II II II II II II II II II II II II It II II II II M II II II |« || || II It IL 



£= 
CD 



CD 
Q. 

X 

w^rsjro^Ln<x>r^oo<T>OtHr\jr^^Ln^r^oo<T»0 

"l <^ 

" — " — " — ir~~ii — ii — ii — ir— ii — ii — ii — ii — ii — if — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — it — ii — ii — ii — ii — ii — m — ii — ii — ii — ii — it — u — ,| — i, — ir — ,, — , ^ 

CvuSwv-/v^S ooooooooo 
•r— *~ ' " 

r^rHrHrHrHrHrHrHiH t-H t-H t— I 

JwSwwwS www 0 oooooooo 

D> — ii — ii — ii — ii — ri — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — it — it — ii — it — ii ii it ii ii ii ii ii ii ii ii ii it ii I) ii ii ,, ,i ,, | 

•r— 

■jE 1 " — " — 11 — " — 11 — i" — " " — ir — " ii — ii — ii — ri — ii — ii ii — ii — ii ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii ii — ii ii — ii ii — ii — ii — ii — ii — ii 1 

OJrH tH tH rH iH ^^^^^^^^^^/^/^^^^^^^^^^^^ 

O O O O O O O O O O O 

rH i—l H rH tH rH rH rH P ^^^^H 

O O O O O O O O O O 

• " II 1' II 1" II II II II II II II II II II II II II II 11 II It II II II II II II II II II II It II II || || || n__|| || || | 

• — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — it — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — ii — i; — ii — ii — ii — ii — i 
rH <H rH rH i-H rH rH rH rH ^^^^ 

O O O O O O O O O O O 

rHHrHHrHHHH ^ H ^ ^ ^Ch ^ H^ 

o o o o o o o o o o o 

I 11—11 It II II II II II II II It II II II II It II || II li ft II II || || I) || J I || || || || || || || || |! i i j i t | i i . 

I II II "I II II II II II II II II II II II II II II II II II II II II II II II II II II II If 1| 1| 1| 1| 1| 1| 1| || 1| 1| 1! , 

iH rH rH rH rH rH rH tH rH H ^ ^ ^ H ^ ^ 

O O O O O O O O O O CD 

rH rH rH H rH H rH rH rH H 

o o o o o o o o o o 



I II II " 'I II II II II II II II II II II II II II II II II II II II II II II II II II It II II II II IL_|| || || || || || || i 



QJ 



CD 
CL 
X 



| I I J« I I I I I I I I IS I I I I I I I I IS I I I I I I I I IE I I I I I I | | | 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: , 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




